Modulation by prostaglandins of adrenergic transmission in the isolated perfused rabbit and rat kidney.
In the isolated perfused rabbit kidney prostaglandins (PGS) E1 (0.02-0-1 ng/ml), E2 (0.02-0.1 ng/ml), and A2 (1-5 ng/ml) inhibited the vasoconstrictor responses to sympathetic nerve stimulation by 21-44%, 31-39%, and 20-23%, respectively, without alerting those to injected norepinephrine. In contrast, in the rat kidney PGE1 (0.5 ng/ml), PGE2 (0.5 ng/ml), and PGA2 (5 ng/ml) enhanced the vasoconstrictor responses to sympathetic nerve stimulation by 41%, 27%, and 11%, respectively; the equiconstrictor responses to injected norepinephrine remained unaltered. Higher concentrations of these agents produced vasodilation in the rabbit kidney and vasoconstriction in the rat kidney. In both species PGF2alpha produced vasoconstriction and enhanced the response to both adrenergic stumuli. In the rabbit kidney inhibitors of PG synthesis augmented the responses to sympathetic nerve stimulation without altering those to injected norepinephrine, whereas in the rat kidney inhibition of the responses to both adrenergic stimuli occurred. Arachidonic acid inhibited the vasoconstrictor responses to sympathetic nerve stimulation in the rabbit kidney, but in the rat kidney it caused augmentation of these responses. Since these effects of arachidonic acid were reduced by indomethacin, they appear to be mediated through the acid's conversion to PGS. We conclude that PGS of the E series modulate adrenergic transmission in the kidney and that their modulatory actions are species dependent.